WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C09K 13/04, C03C 15/00, C23F 1/24, 
HOIL 21/306, 21/465 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98/31768 

23 July 1998 (23.07.98) 



(21) International Application Number: PCT/KR98/0001 1 

(22) International Filing Date: 21 January 1998 (21.01.98) 



(30) Priority Data: 
1997/1539 
1997/53384 



21 January 1997 (21.01.97) KR 
17 October 1997 (17.10.97) KR 



(71)(72) Applicant and Inventor: LEE, Ki. Won [KR/KR]; 
108-10, Il-dong, Ansan-si. Kyunggi-do 425-150 (KR). 



(81) Designated States: CN, JP, US, European patent (AT. BE. CH, 
DE. DK. ES. FI. FR. GB. GR. IE. IT, LU. MC, NL. PT, 
SE). 



Published 

With international search report. 



(54) Title: A COMPOSITION FOR CLEANING AND ETCHING ELECTRONIC DISPLAY AND SUBSTRATE 
(57) Abstract 

This invention relates to a composition for cleaning and etching the surface in fabricating electronic displays and the substrates. 
Specifically this invention relates to a composition to effectively remove the contaminants by cleaning, to remove any contaminants on the 
surface, and to etch Si02 and Si substrate in the fabrication process of electronic displays, quartz devices, wafer, and semiconductor wafer. 
According to this invention, it is possible to clean and etch more efficiently and conveniently. Also the surface roughness is improved. 
Further the composition of this invention can be made available in powder type for preparing a defined amount of solution. It provides the 
conveniences in transportation, handling and storage. 



SOCCID:<WO 983l76eA1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


L^emboiirg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TO 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Buricina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


EG 


"'Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


LIS 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


COte dMvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






C2 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







•cnnrirv -*-wn ocmTcnAi i ^ 



wo 98/31768 PCT/KR98/00011 



1 

A. COMPOSITION FOR CLEANING AND ETCHING 
ELECTRONIC DISPLAY AND SUBSTRATE 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

This invention relates to a composition for cleaning and etching 

the surface in fabricating electronic displays and the substrates. 

^ Particularly this invention relates to a composition to effectively 

remove the contciminants by cleaning, to remove any contaminants on 
10 the surface, and to etch SiO? and Si substrate in the fabrication process 

of electronic displays, quartz devices, wafer, and semiconductor wafer. 

In case of Cathod Ray Tube(CRT) which is a very popular kind 

of electronic display, the fresh bulb should be cleaned by 10-^18 % 

Hydrofluoric Acid (HF) solution before coating process. 
15 The cleaned panel is further processed to the next positions 

such as panel inner black coating, screen coating, lacquer spraying, 

cQuminizing, funnel inner dag coating, panel/funnel frit sealing, neck 

washing, moimting and exhausting, fxinnel outer dag coating, panel face 

coating, etc. 

20 For panel face coating, the coating materials may include In203, 

SbaOa, SnOa, Si02 and before face-coating the sxarface contaminants are 
removed by cleaning with HF solution 1^2% or ammonium bifluoride 
solution. The defective coating could be removed by using 10 — 30% 
ammonium bifluoride solution "before backing" and by using Ce02 "after 

25 backing". 

In case of LCD, the manufacturing process of LCD may include 
cleaning, etching during lithography process, and it is important to etch 
uniformly and reproducially. 

The types of materials to be cleaned and to be etched and the 
30 compositions for cleaning and etching solution for LCD and 
semiconductor wafer are shown in below table. 
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2 



CleaningCSiOa) 


1. H2S04:H202(6:l), 120*C 

2. 50% HF:H20(1:100-1000) 

3. NH40H:H202:H20(l:l:7) SC-1 

4. HCl:H202:H20(l:l:6) SC-2 

5. D.I. water rinse 


Etching(Si02) 


1. 40% NH4F : 50% HF(7a) BOE 

2. 40% NH4F : 50% HF(7:l) +H2O2 


Etching (SiNx) 


H3P04:H20(85:l) or 

40% NH4F : 50% HF(20:l) 


Etching (Al and Al alloy) 


H3P04:CH3C00H:HN03:H20 (65:5:5:25) 



The required conditions of above cleaning and etching solutions 
may include control of cleaning and etching rate, etching selectivity, 
control of etching profile, stability and homogeneity of the solutions. 

In case of quartz devices which are used for manufacturing: of 

15 ■ 

wafer, the manufacturing process of quartz devices is as follows ; 
raw material - cleaning (11 — 16.5% HF solution, 2 --3 minutes) - waxing 
- Cutting and polishing - dewaxing - ultrasonic washing - cleaning 
(15% HF solution, 5 minutes) - benching - cleaning (11 ---16.5% HF 
solution, 5 minutes) - drying 

20 

High concentration of HF solution are used for removing the 
surface contaminants and thermally oxidized layer formed, but HF 
solution may cause problems relating to smoothness, etching damage, 
crack, etc. The quartz devices are contaminated during wafer fabricating 
process, specially in the process of heat treatment and deposition. HF 

25- 

solution is used for cleaning such contaminants of quartz devices. 

In case of semiconductor wafer, the fabrication process may 

include^ 

I . Forming process of wafer 

1. Growing of single crystal silicon 

30 

2. Slicing 

3. Lapping ( approx. BQ/m by mechanical polishing ) 

4. Chemical polishing (approx. 30/a by etching) 
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5. Polishing ( approx. lOim by 3 times polishing to acquire the desired 

roughness ) 

6. Cleaning 

n. Fabrication process of semiconductor wafer 
5 7. Initial cleaning 

8. Oxidization 

9. Ion dopping and diffusing 

10. Epithexial growth 

11. Forming of insulating and conductive layer 
10 12. Forming of polarity 

In the process of above 8-^12, lithography steps are accompanied. 
As substrates pass through each process, chemical etching on silicon and 
silicon oxide is performed, and ionic and non-ionic contaminants and 
other contaminants formed on silicon and silicon oxide shoijdd be 
15 removed. 

More details about the process to require cleaning and etching 
are described as below. 

The oxidizing process (above No. 8) includes the pre-washing 
step before growing Si02 layer on the substrate, however, the 

20 pre-washing solution such as solvent, sulfuric acid, and/or hydrogen 
peroxide may produce a thin-oxidized silica layer on the surface while 
washing. Such thin-oxidized silica layer should be removed by HF 
solution (HF:H20=i6:1). 

The diffusing process (above No. 9) includes washing step before 

25 diffusing. The washing solution such as mixed solution with sulfuric acid 
and hydrogen peroxide or mixed solution of ammonium hydroxide and 
hydrogen peroxide can usually remove organic contaminants and ionic 
contaminant by dipping for 10—20 minutes. However, such washing 
causes by forming of oxidized layer on the air-exposed part of silicon 

30 surface thus the oxidized layer shoxild be removed by using diluted HF 
solution. 

ISDOCID: <WO_883176aAlJ_> 



wo 98/31768 PCT/KR98/00011 



4 

In lithography process, etchant is used to define the ion 
injection/diffusing part and the shield part on the surface of substrate. 

There are usually two kinds of etching, wherein one is wet etching 
(chemical etching) and the other is dry etching (plasma etching), 

5 however, lithography is deemed to be a kind of etching. 

Wet etch is chemical etch to be performed by chemical reaction 
between chemical solution and the layer to be removed. The type of 
chemical and the composition ratio differ according to the kinds and 
characteristics of the layers. 

10 The principles of wet etch is as follow. 

There are two ways of creating Si02 film, wherein one is thermal- grown 
Si02 on silicon substrate, and the other is Deposit (CVD) Si02 on 
various fihns. Any kind of etching method known in this art utilized the 
dissolving nature of HF. 

15 Thermal-grown SiOa film is etched by following reaction. 
HF-^H' + F" 

The isolated F ion reacts on SiOa and etching is perfoimed as follows. 

Si02 + 4HF SiF4 + 2H2O 

2HF + SiF4 HaSiFe 
20 From the above formula, F ion is reduced according as etching is 

proceeding and hydrogen concentration is decreased as the solution 

beconries diluted by produced H2O. As a result, the etching rate changes 

and the process becomes unstable, which is disadvantageous to 

uniformity and reproductivity. 
25 To standardize the etching rate, ammonium fluoride (NHUF) can 

be added into sohition. Ammonium fluoride dissociated ammonium ion 

from fluoride ion and the isolated fluoride ion participates in etching. 

NH4F-> NH4 + F" 

The reduction of F ion consumed for etching is compensated by adding 
30 ammonium fluoride and consequently the concentration of hydrogen can 
be maintained to keep the etching rate constant. 
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As almost wet enchants are isotropic (etching in all directions), 
the undercut is made. Excessive undercut usually occurs in the wet etch 
to cause resist lifting. This is . the drawback of wet etch and 
consequently it is difficult to use wet etch in manufacturing high 
5 integrated circuit. Single crystal silicon and metal- layer are etched after 
oxidizing, wherein nitric acid is used as oxidant. Single crystal silicon is 
oxidized to be SiO? which should be etched by hydrofluoric acid. 

.The mixed acid to be made of HNO3 : HF : CH2COOH or H3PO4 
2.5:1:1 is used for etching single crystal silicon, wherein CH2COOH 
10 or H3PO4 serves to control the rapid and excessive reaction to be done 
by HNO3 and HF. However, as such control is still not sufficient, single 
crystal silicon wafer can be treated usually when the solution is 
saturated with HzSiFe to be produced from etching reaction. The 
exothermic reaction occurs in such mixed acid during treatment and the 
15 solution temperature increases by 20 'C in reaction time of l'-'2 minute(s). 
The wafer is etched magnitude of approx. 30um' Such vigorous reaction 
causing the etching damage and control of activity in conventional 
etchant is usually difficult. 

The etching reaction with such mixed acid is as follows. 
20 Si + 4HNO3 = Si02 + 4N02(g) + 2H2O (1) 
Si02 + 6HF = H2SiF6 + 2H2O (2) 
3Si + 4HNO3 + 18HF = 3H2SiF6 + 4N0 + 8H2P (3) 

For the treatment of silicon oxide, buffered hydrofluoric acid 
(BHF) is used, the reaction formula is as follows. 
25 4nHF + Si02 = SiF4 T + 2H2O + nH' T + nF" T (4) 
2HF + SiF4 = H2SiF6 (5) 

Also, for example, the heated HPM(HCI/H202), SPM(H2S04+H202) 
and Aqua Regia (HCI+HNO3) are used to remove heavy metal such as 
Fe. Cu, Au and the metal such as Al which is difficult to be ionized, 
30 wherein spontaneous oxidation layer is made. To remove such oxidation 
layer, DHF(HF+H20) is used. However, DHF causes extract of Cu on 
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the wafer surface and to solve this problem, the mixed solution of DHF+ 
H2O2 was developed. 

However. H2O2 easily, decompose into H2O+O2. . further PIF is easily 
volatized to make it difficult to maintain the homogeneity of the solution. 

Furthermore, the produced fluorosilicon (SiF4) as above formula 
(4) reacts with H2O to produce colloidal silicon oxide (Si02) which easily 
readheres to the wafer surface. When the colloidal silicon oxide resides 
on the- surface, hazy effect occurs. 

Furthermore, the etching rate is an important process parameter 
but the surface smoothness is also importantly required for the high 
integrated circuit. 

Also, as reaction is proceeding, colloidal siUcon oxide and 
Hydrogen Fluoro silicate accumulate to be disposed, which causes the 
generation of large amount of waste water. Consequently it is one of the 
subjects to solve the matter of life time of solution and waste disposal. 

Among the various layers to be deposited on LCD and 
semiconductor wafer, for example, in case of SiNx (ex. Si3N4), higher 
concentration of HF is required for etching because such etching process 
is more difficult in comparing with Si02. wherein it is impossible to use 
mask for resist. 85% H3PO4 by boiling method and BOE by wet etch 
method can be used for etching SiNx but it may cause damage on 
substrate. 

Alternatively plasma etch can be used, however, as throughput is 
low in plasma etch, it is not feasible for mass production. 

For etching Al or Al alloy (ex. Al-Nb, Al-Ta), mixed acid as 
H3P04(65-72%) + CH3COOH(5-15%) + HN03(5~8%) + DI water (5- 
25%) is usually used. It is also difficult to attain uniform etching due to 
the matter that the bubble to be generated from reaction between Al and 
mixed acid adheres to the surface and difficult to separate from the 
surface. 

OBJECT OF THE INVENTION 

OCCID: <WO 98317BaA1.L> 
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OBJECT OF THE INVENTION 

A need therefore exists for providing an improved cleaning and 
etching composition which could furnish high smoothness and high gloss 
together with minimizing the damage of substrate when on cleaning and 
5 etching. Si02, SiNx, Al and Al alloy in the manufacturing process of 
electronic displays, quartz devices, and semiconductor wafer. 

Another object of the invention is to provide an improved etching 
composition to furnish high smoothness together with minimizing the 
damage of substrate when etching Si substrate in the manufacturing 
10 process of single crystal silicon and wafer. 

Further object of the invention is to provide an improved etching 
composition to furnish the better smoothness when on etching the 
surface of crystal glass, the raw material of which is such as Si02, 
PbaOa, InaOa, arid etc. 

15 

SUMMARY OF INVENTION 

The invention in the first aspect discloses a composition for 
cleaning and etching Si02, SiNx, Al and Al alloy to be deposited on 
substrate in the manufacturing process of electronic displays, quartz 
20 devices, and semiconductor wafer. 

The composition may comprises; 

a) 0.1 --50 wt% of fluoride(s), based on the total composition weight, and 

b) 0.8 ---40 wt% of at least one selected from the group consisting of 
sulfonic acid, sulfonate(s) and persulfate(s), based on the total 

25 composition weight, and 

c) optionally 0.01-10 wt% of inhibitor and/or 0.5"-20wt % of reaction 
accelerator, 

wherein sulfonic acid or sulfonate(s) is selected as component b), 0.2 --40 
wt% of alcohol and/or 0.2— 40wt% of persuLfateare are added, and 
30 wherein persulfate(s) is selected as component b), 0.01-10wt% of 
surfactant is added. 

lSOOCID:<WO 983176aA1 I > 
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The invention in the second aspect discloses the composition for 
etching Si substrate in nnanufactiiring process of single crystal silicon 
and wafer. 

The composition may comprises; 
5 a) nitrate(s), and 

b) fluoride(s), 

c) optionally at least one selected from the group consisting of reaction 
accelerators, and surfactants, 

wherein the weight ratio of nitrate(s) to fluoride(s) is in the range of 1:9 
10 -^9:1 and the concentration of reaction accelerators is the range of 30— 
90 %. 

The invention in the third aspect discloses the composition for 
etching the surface of crystal glass, raw material of which is Si02, 
15 Pb203, In203. 

The composition may comprises! 

a) fluoride(s), and 

b) oxalic acid and/or oxalate(s) 

c) optionally, at least one selected from the group consisting of sulfuric 
20 acid, phosphoric acid, and/or mixed acid of sulfuric acid and phosphoric 

acid, wherein the weight ratio of fluoride(s) to oxalate(s) is in the range 
of 1^9-^9:1, and the concentration of sulfuric acid, phosphoric acid, and/or 
mixed acid of sulfuric and phosphoric acid is the range of 30—90 %. 

25 DETAILS DESCRIPTION OF THE PREFERRED EMBODIMENT 

Nitrate(s) and fluoride(s) according to this invention are 
introduced for etching Si and SiOa. Nitrate(s) and fluoride(s) are used for 
etching Si substrate in the manufacturing process of single crystal 
silicon and wafer. Fluoride(s) is used for etching SiOa, SINx, Al and Al 

30 alloy in the manufacturing process of electronic displays, quartz devices, 
and semiconductor wafer. 
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The reaction formulas are as follows ; 
Si + 4YN03 = Si02 + 4N02 + 2Y2O2 (1') 
6XF + Si02 = X2SiF6 + 2X2O (2') 



5 The etching process is performed by reacting between fluoride(s) 

and Si02 to form fluorosilicate. Fluoride(s) itself has ordinally lower 
etching ability than HF» however, the lower etching ability does not 
matter- in the present intention to attain high smoothness after removing 
the Si02 film. 

10 Furthermore, fluoride(s) is etching Al and Al alloy deposited on 

electronic display and semiconductor wafer. The reaction formular is as 
follows. 

Al + 3XF -> AIF3 + 3X" 

Also, as for waste water treatment, it is well known that it is 
15 more convenient to precipitate F ion in salt (ex. NH4HF2) than F ion in 
acid (ex. HF). F ion content of the composition by this invention is 
generally less than F ion content of currently using HF and accordingly 
the cost for waste water treatment is less. 

Example of fluoride(s) is at least one selected from the group 
20 consisting of ammonium bifluoride (NHJHFa), ammonium fluoride (NH4F), 
sodium bifluoride (NaHF2), sodium fluoride (NaF), potassium bifluoride 
(KHF2), potassium fluoride (KF). barium fluoride (BaF2) and ammonixmn 
fluoborate (NH4BF4). 

Sulfonic acid and sulfonate(s) have decomposing ability of 
25 organics by SO2/SO3 and support fluoride(s) in etching process. 

Example of sulfonic acid and/or sulfonate(s) is at least one 
selected from the group consisting of sulfamic acid (NH2SO3H), 
sulfosalicylic acid dehydrate (H03S(^6H3(OH)COOH • 2H2O), ammonium 
sulfamate (NILiS03NH2) . sulfonyl amide ((NH2)C6H4S02) and sodium 
30 sulfosalicylate(Na03SC6H3(OH)COOH • 2H2O). 
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Also, persulfate(s) are added for improving the oxidizing reaction 
by providing H2O2 to the aqueous reactions. The persulfate gradually 
decompose in liquid and the decomposition is more easily performed at 
high temperature. The generated H2O2 prevents hydrosilicofluoric acid and 

5 colloidal Si02 to adhere to the surface. 

Example of persulfate(s) is at least one selected from the group 
consisting of sodium persulfate (Na2S208), ammonium persulfate 
((NH4)2S208) and potassium persulfate (K2S2O8). 

The composition according to the first aspect of this invention, 

10 composed of fluoride(s) and sulfonic acid and/or sulfonate(s) and adding 
persulfate(s), alcohol, reaction accelerators, and/or inhibitors as optional 
component, is used for cleaning and precisely etching SiOa. SiNx, Al and 
Al alloy in the manufacturing process of electronic displays, quartz 
devices, semiconductor wafer. 

15 The composition according to the first aspect of this invention, 

composed of fluoride(s) and persialfate(s), and adding surfactant, reaction 
accelerator, and/or inhibitor as optional component, is used for cleaning 
and precisely etching Si02. SiNx, Al and Al alloy in the manufacturing 
process of electronic displays, quartz devices, semiconductor wafer. 

20 Alcohol, having decomposing and dissolving ability of organics, is 

selected from the group of chemical formula CnH2n-^iOH(C^6), isopropyl 
alcohol is more prefer red. 

Surfactant, improving the penetrating ability of the composition 
by reducing the surface tention of the component, is the one selected 

25 from the group of the surfactant to contain Na ion and/or SO2 ion. 

The inhibitor is used for the case that the layer to be formed on 
metal should be selectively removed but the metal should not be 
damaged. 

Example of inhibitors includes amine and amide(s). 
30 For the reaction accelerators, sulfuric acid, phosphoric acid, and/or 

acetic acid are selectively used. 

DOCID: <WO_983176aAlJ_> 
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As for the amount of each component to make the composition of 
this invention, on the basis of total composition weight, fluoride(s) is in 
the range of 0.1-50wt%, preferably 0A-12v/t%, mixture at least one 
selected from the group consisting of sulfonic acid, sulfonate(s), and/or 

5 persulfate(s) is in the range of 0.8'--40wt%, preferably 6-^18wt%, 
persulfate(s). when persulfate(s) is added in case that sulfonic acid, 
and/or sulfonate(s) are used, is in the range of 0.2'--40wt%, preferably 2 
"-15wt%, surfactant is in the range of 0.01---10wt%, preferably 0,1--- 
3wt%, alcohol is in the range of 0.2---40wt%, preferably 3 — 10wt%. 

10 inhibitor is in the range of 0.01 '^lOwt^, preferably 0.1^ — 3wt%, reaction 
accelerator is in the range of 0.05 — 20wt%, preferably l---10wt%. and the 
remainder comprises of D.I water. 

As the amount of fluoride(s) is closely related to the etching rate 
of SiOa, the etching rate is in proportion to F ion amovint of fluoride(s). 

15 Mixing ratio of fluoride(s) is at low concentration when the composition 
is for cleaning and at high concentration when the composition is for 
etching. 

Decomposing ability of the organics is generally increased at 
higher concentration of sialfonic acid and/or sulfonate(s). The 
20 concentration can be controlled according to the kinds and amount of 
organics. preferably in the range of 0.8—40 wt%. 

Persulfate(s) is . helpful for improving oxidizing reaction, the 
amount of persulfate is 0.2—40 wt%. Hydrogen peroxide, even though it 
is some difficult to maintain homogeneity, can be substitutively used. 
25 Alcohol, as aforesaid, can dissolve organics and water-soluble. 

The amount of alcohol can be controlled according to kinds and amount 
of organics, preferably in the range of 0.2 — 40wt%. 

Inhibitors and reaction accelerators are used by controlling the 
addition amount. The addition amount is controlled in consideration of 
30 characteristics and required condition of process, economic feasibility, the 
required cleaning and etching rate etc. 
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Also, surfactants can be used together in order to reduce the 
surface tention of the composition. 

Furthennore» the composition consisting of fluoride(s), sulfonic 
acid and/or sulfonate(s), persulfonateCs) can be made available in powder 
5 type. The powder type can provide conveniences in transportation, 
handling and storage. When using, the solution is prepared by mixing 
the powder with D.I water and further adding alcohol, inhibitors, reaction 
• accelepators, surfactants. 

The composition according to the second aspect of the invention 
10 comprises essential components consisting of fluoride(s) and nitrate(s) 
and optionally surfactants. The composition is used for etching Si 
substrate in the manufacturing process of single crystal silicon and 
wafer. Nitrate(s) oxidize silicon into silicon oxide as shoAvn in above 
formula(i') 

15 Example of nitrate(s) is at least one selected from the group 

consisting of sodium nitrate (NaNOa), ammonium nitrate (NH4NO3), 
potassium nitrate (KNO3) and barium nitrate (BaNOa). 

Example of fluoride(s) is at least one selected from the group 
consisting of ammonium bifluoride (NH4HF2), ammonium fluoride (NH4F), 
20 sodium bifluoride (NaHF2)» sodium fluoride (NaF). potassium bifluoride 
(KHF2). potassium fluoride (KF). barium fluoride (BaFa) and ammonium 
fluoborate (NH4BF4). 

Example of surfactant is preferably of fluorocarbon-base which 
has the high surface activity and high solubility. 
25 The composition of this invention, as exothermic reaction does 

not occur while etching single crystal silicon wafer, attains the more 
uniformed roughness without sxirface damage and provides advantage by 
shortening the polishing process. 

The weight ratio of nitrate(s) to fluoride(s) is in the range of 1^9 
30 --9:1, and preferably 37-7:3. 

Reaction accelerator is the one selected from the group consisting 

SOOCJD: <WO 883176aAl_L> 
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of sulfuric acid, phosphoric acid, or mixed acid with sulfuric acid and 
phosphoric acid. The concentration is in the range of SO-^QOwt^, 
preferably 40-70wt%. 

For preparing the etching solution from the composition by the 

5 invention, nitrate(s) and fluoride(s) is mixed with D.I water to a degree 
of saturation and sulfuric acid/phosphoric acid is added into the solution. 
The mixture amount of nitrate(s) and fluoride(s) is from 10g/£ to a 
degree- of saturation in the solution of sulfuric/phosphoric acid, preferably 
from 30g/ i to 200g/ C . 

10 The mixture composition according to the second aspect of this 

invention can be made available in powder type. It provides the 
conveniences in transportation, handling and storage. When using, the 
solution is prepare by mixing the mixture powder with 
sulfuric/phosphoric acid and D.I water. 

15 The composition according to the third aspect of the invention 

comprises essential components consisting of fluoride(s), oxalic acid 
and/or oxalate(s) and sulfuric/phosphoric acid as optional component. The 
composition of this invention is used for etching crystal glass. PbaOa as 
a component of crystal glass is converted to Pb304, PbO at high 

20 temperature during manufacturing process. Oxalic acid and/or oxalate 
react with the Pb304. PbO. 

Example of oxalates is at least one selected from the group 
consisting of sodiiim oxalate (Na2(COO)2), ammonium oxalate 
monohydrate ((KH4)2{COO)2 * H2O). potassiTim oxalate monohydrate 

25 (K2(COO)2 • H2O) and potassium trihydrogen dioxalate dehydrate 
{KH3(C204)2 • 2H2O). 

Example of fluoride(s) is at least one selected from the group 
consisting of ammonium bifluoride (NH4F), sodium bifluoride (NaHFa), 
sodiimi fluoride (NaF), potassium bifluoride (KHF2), potassium fluoride 

30 (KF). barium fluoride (BaF2) and ammonium fluoborate (NH4BF4). 

The weight ratio of fluoride(s) to oxalate(s) is in the range of 
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l:9--9:l. preferably 3:7-7:3. 

The mixture composition of fluoride(s) and oxalate(s) is mixed 
with sulfuric acid, phosphoric acid,, or mixed acid of sulfuric/phosphoric 
acid, the concentration is in the range of 30—90%. preferably 40—70%. 
5 The mixture combination of fluoride(s) and oxalate(s) can be 

controlled according to the lead oxide content of crystal glass. 

- Furthermore, the composition of the invention can provide the 
abbreviating the process such as air-bubble, vibrating, agitating, 

10 ultrasonic, or object rotating, etc. 

By using the composition of the invention and with selectively 
combinating of equipment kind, temperature, pressure, and mixing 
combination of the composition, and using concentration of composition, 
velocity, vibrating, agitating, immersion or spray, bubbling, etc, the 

15 process can be shortened and attained the improvement of treatment 
method at one time. 

The change and modification of process and shortening of 
process attened by using the component of the invention shall be 
included within the scope of this invention. 

20 Also the composition of the invention provides the advantage of 

extended life time of solution, and conveniences in waste water 
treatment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Fig. 1 is the roughness graph of the surface of semiconductor 
wafer etched by MAE ( Mixed Acid Etchant ) to be currently used in 
the manufacturing process of semiconductor wafer. 

30 Fig. 2 is the roughness graph of the surface of semiconductor 

wafer etched by the composition of this invention. 
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EXAMPLES 

Example 1 : A composition for chemical cleaning and etching 
were made as below- shown table. 

( unit : gr/t ) 



15 



\s^Component 
Composition^ 


Ammonium 
bifluoride 


Sulfonic acid 

and/or 

Sulfonate(s) 


Persulfate 


Sulfuric 
Acid 


Nitric 
Acid 


Oxalic 
Acid 


Surfactant 


A 


120 


80 


40 










B 


40 


120 


60 










C 


120 


80 


40 


90 








D 


25 






900 


50 






E 


100 






900 




50 




F 


40 




120 










G 


40 




120 








5 


H 


40 


120 












I 


40 


120 










5 



* The remainder comprises of DJ water. 

* A-C and F-1 : 5102, SiNx, AI and Al aUoy, D : Si, E : crystal glass 

20 

Example 2-1 : A comparison of cleaning ability 
In order to compare the cleaning ability, test was experimented with the 
each composition of Example 1. 

. Test piece : 50mm x 50mm x 10mm in size of CRT glass piece 
25 . Kinds of test piece 

a. fresh panel before inner black coating 

b. inner black-coated panel 

c. inner coating dag funnel 

d. inner screen-coated panel 

30 e. panel before outer silica coating 

f. panel after outer silica coating 

g. baked panel after outer silica coating 

ISOOCID: <WO 9831768A1J_> 
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. Test pieces were dipped for a certain time into beaker filled with 
500ml of the composition solution of Example 1, and the composition 
solution was agitated. The cleaning ability were determinated treatment 
5 times required of having a complete water- wettability to the treated 
surface. 



10 



15 



20 



25 



1 est 
piece 


Composition 
solution 


i reatment 
time(sec.) 


Water 
wettabuity 


Remarks 


a 


A 


8 


/~\ "XT' 

O.K 




a 


Jt5 


X 


U.IV 


LP.A 5 vol% added 


a 


1 AO/ T TTT* 

10% Hr 


10 


O.K 




D 


A 


lU 


U.IV 


l.KA 5 vol% added 


b 


A 


6 


O.K 




b 


B 


6 


O.K 


LP.A 5 vol% added 


b 


B 


5 


O.K 


IP A 15 vol% addpri 


b 


10% HF 


12 


0.K 




c 


C 


50 


0.K 




c 


20% HF 


50 


O.K 




d 


A 


12 


0.K 




d 


A 


9 


0.K 


I.P.A 5 vol% added 


d 


B 


8 


O.K 


I.P.A 5 vol% added 


d 


B 


7 


O.K 


I.P.A 15 vol% added 


d 


10% HF 


12 


O.K 




e 


B 


10 


O.K 


B solution : H2O = 1:4 


e 


2% HF 


15 


O.K 




f 


B 


10 


O.K 


B solution : H2O = 1:2 


f 


30% 
NH4HF2 


15 


O.K 




g 


B 


10 


O.K 





30 * Temperature of solution : 25 "C 
* I.P.A : Isopropyl alcohol 

As shown in above table, the cleaning speed of the composition of this 
invention is faster than HF arid NH4HF2 which are now used in CRT 
manufacturing process. The fluoride content of composition B is lower as 
1/3 than composition A but it was found that composition B has the 
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better result if used together with ispropyl alcohol. 

Example 2-2 : Comparison of cleaning ability. 
In order to compare the cleaning ability, test was experimented. The size 
5 of all the panel was 14 inch. 
.Kinds of panel 

a. panel before inner black coating 

b. inner black-coated panel (defect, to be reclaimed) 

c. inner screen -coated panel (defect, to be reclaimed) 
10 d. panel after outer silica coating (defect, to be reclaimed) 

. The composition solution was sprayed to the panel (water head 
pressure - 5m, nozzle diameter ' 20cm, distance between panel and nozzle 
head : 20cm). The cleaning ability was determinated treatment times 
required of having a complete water-wettability. 
15 The result is shown in below table. 



20 



Test piece 


Composition 


Treatment 
time (sec.) 


Treatment 
temperature ( °C ) 


Water 
wettability 


a 


F 


4 


25 


OK 


a 


10% HF 


6 


25 


OK 


b 


F 


6 


25 


OK 


b 


10% HF 


9 


25 


OK 


c 


F 


8 


25 


OK 


c 


20% HF 


12 


25 


OK 



As shown in above table, the cleaning speed of the composition of the 
invention is faster than HF. 



Example 3 : Comparison of surface roughness 
Surface roughness was measured, with test piece a, of Example 2. 
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Test piece 


Composition 
solution 


Treatment 
time (sec.) . 


Treatment 
temperature( *C ) 


Surface 
roughness 


a 


A 


60 


25 


Ra: 0.064/zni 
Rt: QBOlm 


a 


10% HF 


60 


25 


Ra: 0.069;mi 
Rt: 0.724/^ 



As shown in above table, the Ra, and Rt value of composition A of this 
invention is lower than those of 10% HF, thus surface roughness is 
more uniform and coating result. 

Also, from the fact of lower Rt value it is expected that surface pit 
phenomena will be improved. 



Example 4-1 : Comparison of gloss value and water wettability 
With test piece g. of Example 2, one test piece was treated by Ce02 
polishing (polishing pressure 4kg/cm^), the method of which is now used 
in CRT manufacturing, and the other test piece was treated by 
composition B of this invention and manually polished by hand 
(Polishing pressure 0.5kg/cm^ or less). 
The results are as shown in below table. 



20 





Gloss value 


Water-wettability 


Fresh panel 


97.25% 


not good 


Ce02 polishing 


96.4% 


not good 


Composition B 


97.25% 


O.K 



As shown in above table, gloss value is completely recovered when 
treated with composition B. From the fact of water-wettability it is also 
known that composition B of this invention completely cleans the 
surface. 



Further, it was found that there does not occur a surface scratch 
phenomena when treated with composition B of this invention while the 
30 current method of CeOa polishing remains surface scratch to cause 
sparkling defect 



S0OCIE):<WO 9S3176BA1 I > 



wo 98/31768 



PCT/KR98/00011 



19 

Example 4-2 : Comparison of gloss value, and water wettability 
With test piece d. of Example 2, one test piece was treated by CeOz 
polishing (polishing pressure 4kg/cm^), and the other test piece was 
5 treated by composition G of Example 1 and manually polished by hand 
(Polishing pressure 0.5kg/cm^ or less). 
The results are as shown as below table. 





Gloss value 


Water-wettability 


Fresh panel 


97.25% 


OK 


CeOz polishing 


96.4% 


OK 


Composition G 


97.25% 


OK 



As shown in above table, gloss value is recovered when treated by 
composition G. Also, from the fact of water-wettability it is known that 



15 composition G can clean the organics completely to prevent defect on the 
coating. The scratch to be made from Ce02 polishing causes sparkling 
defect. The composition G does not make scratch. 

Example 5 - Comparison of weight loss 
Test was experimented by dipping the test piece into 12% HF solution 
20 and the composition solution of this invention. Each solution in 200ml 
beaker maintains at temperature 25*0 and the solution was air-bubbled. 
Glass piece of 50mm x 50mm x lOmm in size was dipped for 10 minutes. 



Weight loss was measured as shown in below table. 



25 



30 





12% HF 


Composition A 


50% diluted 
composition A 


Composition B 


Weight 
(g) 


before dip 


36.78 


37.52 


37.05 


35.78 


after dip 


35.78 


37.05 


36.78 


35.64 


Weight loss(%) 


2.72 


1.25 


0.73 


0.39 


F ion amount(ppm) 


55.000 


" 80,000 


40,000 


26,000 



As shown in above table, it is known that glass etching ratio is 
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proportionally related to the F ion amount. 

F ion of HF solution is of reactivated status and actively coixodes the 
glass (Si02). By reacting HF with Si02. H2SiF6 is produced and amount 
of H2SiF6 gradually increases, and life time of solution becomes 
5 shortened. In comparing a loss weight between of HF with the 
composition of this invention, it is known that life time of the 
composition solution will be longer than HF. 
■* ^ 

Example 6-1 - Comparison of water-wettability and treatment 

10 time for LCD 

With test piece of LCD bare glass 50mm X 50mm x 0.7mm in size, test 
was experimented by preparing the cxirrently using DHF solution 
(HF:H20=l: 100) and diluted composition solution (composition B 
solution:H20=2;8). The test piece was dipped in the solution at 

15 temperature of 25 *C. 

The results are shown in the below table. 



20 





Compound 
solution Bl 


B1+LP.A 5vol % 


Bl+LPA 25vol % 


DHF 


DHF 


F ion amount 
(ppm) 


532 


505 


399 


475 


475 


Dipping time 
(sec.) 


IQ 


5 


3 


30 


40 


Water- 
wettability 


0.K 


O.K 


O.K 


Not 
good 


O.K 



* I.P.A : Isopropyl alcohol 



25 As shown in above table, the composition of this invention can 
completely clean the surface for 3—10 seconds, especially, in case of 
composition solution made of Bl + LP.A 25vol % the result was much 
better. In case of DHF, it needs more than 30 seconds for having 

OA water-wettability. 
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Example 6-2 : Comparison of water-wettability and treatment 
time for LCD 

With test piece of LCD bare glass 50mm x 50mm x 0.7mm in size, test 
was experimented by preparing DHF (HF:H20=1^ 100) which is now 
5 used for cleaning LCD in manufacturing process and preparing the 
diluted Gl solution (composition G : H2O = 2:8). The test piece was 
dipped in the agitated solution at temperature of 25 'C. 
The results are shown in the below table. 



10 



15 





Composition G 


DHF 


DHF 


F ion amoiant 
(ppm) 


532 


475 


475 


Dipping time 
(sec.) 


2 


30 


40 


Water- 
wettability 


O.K 


Not good 


Not good 



As shown in above table, the cleaning speed is much faster than the 



composition of the invention. 

Example 6-3 - Treatment test of SiNx layer and Al-Nb to be 

20 deposited on LCD 

Two test pieces of LCD 50mm x 50nnm x 0.7mm in size was prepared : 
one is SiNx layer 3000 A, and the other is Al-Nb layer 2500 A. 
SiNx was dipped in BOE (40% NH4F:50% HF=20:1) which is conventionaUy 
using etchant and in the composition F,G,H and I of the invention. 

25 Al-Nb was dipped in Al etchant (H3P04:CH3COOH:HN03=65:5:5:25) and in 
the composition F,G,H and I of the invention. 
The results are shown in the below table. 
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22 



5 



10 





Composition 


Treatment 
temperature 
(25°C ) 


Treatment 
time (sec.) 


SiNx 






1 OA 


G 


25 


90 


H 


25 


120 


I 


25 


90 


BOE 


25 


180 


Al-Nb 


F 


25 


360 


G 


25 


360 


H 


25 


90 


I 


25 


60 


Al etchant 


25 


300 



15 As shown in above table, LCD was treated in shorter time by the 
composition of this invention without damage of substrate. 

Example 7 ^ Comparison of weight loss and water-wettability for 
quartz devices 

With test piece of quartz devices 50mm x 50mm x 3mm in size, test was 
20 experimented by preparing HF solution and the composition A of this 
invention. The test piece was dipped in the solution at temperature of 25 
*C for 10 minutes and visual inspection of surface particles was visually 
inspected. 

The result are shown in the below table. 



25 





Treatment 
time (min.) 


Weight 
loss (%) 


Water- 
wettability 


Visual Inspection 
of particles 


15% HF 


10 


0.12 


0.K 


O.K 


Composition 
solution A 


10 


0.06 


O.K 


O.K 



As shown in above table, the weight loss of composition A of this 
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invention is much less than that of 15% HF while 15% HF corrodes the 
quartz much more. 

It was found that . the composition of this invention can clean more 
effectively the surface contaminants with much less corrosion. 
5 It can be assumed that quartz devices can be used for more longer time 
when using the composition of the invention. 

-Example 8 : comparison of surface roughness of wafer 
For the test, test piece of wafer was prepared. 
10 a. Wafer after lapping and chemical polishing 

b. Wafer after slicing 

c. Wafer before SiOa coating 

d. Wafer after Si02 coating lOOOA 

With test piece a., 50mm X 50mm x750j;flD in size, test was experimented 
15 by preparing the currently using solution MAE 
(HN03:HF:CH3COOH=2.5:l:l) and the composition D solution of this 
invention. The test piece was dipped in the air-bubbled solution at 
temperature of 25 for 20 minutes. The surface roughness was 
measured, and the result are shown in the below table. 



25 





Roughness(;fln) 


1st 
check 


2nd 
check 


3rd 
check 


4th 
check 


5th 
check 


Average 


Composition 
solution D 


Ra 


0.024 


0.022 


0.019 


0.016 


0.016 


0.0194 


Rq 


0.031 


0.03 


0.024 


0.021 


0.021 


0.0254 


Rt 


0.234 


0.312 


0.143 


0.202 


0.141 


0.2064 


MAE 


Ra 


0.079 


0.08 


0.103 


0.08 


0.08 


0.0844 


Rq 


0.101 


0.103 


0.145 


0.104 


0.105 


0.1116 


Rt 


0.644 


0.793 


1.223 


1.027 


0.739 


0.8852 



As shown in above table, the values of Ra, Rg and Rt by the 
composition D of this invention are much better than those of MAE. 
30 The roughness graph was plotted by using Surface Roughness Meter 
(Talysurf-n Series, Rank Taylor Hobson, UK) and Gauss Filter. These 
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graphs are shown in Fig. 1 and Fig. 2. 

After etching the wafer, the etching thickness was nieasured and the 
result is shown in below table. 



5 



Test 
piece 


Etching 
solution 


Treatment 
time (min.) 


Treatment 
temperature 


Surface 
roughness(/zni) 


Etching 
thickness(;/ra) 


a 


composition D 


20 


25-27r 


Ra: 0.019 
Rt: 0.206 


25 


a 


MAE 


1.5 


25-45r 


Ra: 0.084 
Rt: 0.885 


32 



IQ As shown in above table, the composition D of this invention results in 
less etching thickness of 7m or less than etching thickness of MAE and 
better surface roughness. The temperature increase of chemical reaction 
is only 2*0 in case of composition D while showed differences by 20*0 
from MAE. It was fotind that solution stability of composition D was 
much better than MAE. 

In order to shorten the etching rate, composition Dl of modified 
components as ammonium bifluoride 150g/l, nitrate(s) 300g/l, sulfuric acid 
900g/l was prepared and test was made. The treating time was 
shortened by 2 minutes, solution temperature increased from 25 'C to 40 
"C, Ra was 0.06/im, Rt 0.82m, and etching thickness was 27//ni. 
20 It is generally understood that it is difficult to get the uniformed surface 
at high speed and in order to slow down the speed acetic acid as 
buffering agent is used for preparing MAE. 

It is expected that etching speed can be controlled by changing the 
components ratio of the composition and achieved the desired uniformed 
25 surface. 

Example 9 : Test of hydrophobicity and particles (wafer) 
With wafer test piece b,c and d of Example 8. 50mm x 50mm x 650/^ in 
size, respectively, test was experimented. Test pieces were dipped in the 
30 composition solution of this invention. 

The results are shown in the below table. 
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Test 
Diece 


Composition 


Treatment 
time (min.) 


Treatment 
temperature( °C ) 


Hydrophobicity 


Particle 
inspection 


b 


A 


D 


25 


O 


OK 


c 


A 


8 


25 


O 


OK 


d 


A 


2 


25 


0 


OK 


d 


B 


6 


25 


O 


OK 



From a test result of hydrophobicity as shown in above table, it is 
assumed that oxide layer is completely removed. 
IQ In case of test piece b, it was seen that the composition of this 
invention cleans the wafer within 5 minutes without pre-treatment by 
TCE and H2O2 which are currently used for removing the organics in 
wafer manufacturing. 

In case of test piece c, it was seen that the composition of this 
invention cleans the wafer within 8 minutes, without pre-treating with 
mixed acid(HN03+HCL=l:3). 

In case of test piece d, etching result was 166-^500A/iTiin in 2 minutes 
after treatment, thus it is assumed that the composition of this invention 
has a suitable etching ability to be acceptable. 
20 The etching rate can be controlled by changing the content ratio of 
fluoride(s). 

Example 10 - Etching test for crystal glass 
With crystal glass, test was experimented by dipping into E solution of 
25 .Example 1 at 55*C for one hour. 

In 3 minutes after dipping, crystal glass was taken out from the solution 
and HaSiFe formed on the surface was cleaned, and re-dipped for 57 
minutes. 

It was found that the composition of this invention can perform 
30 sufficiently etching on crystal glass. 
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EFFECT OF THIS INVENTION 
According to this invention, by using the composition of this invention, it 
is possible to clean and etch more efficiently and conveniently. The 
surface roughness is improved. Life time of solution becomes longer and 
5 waste disposal is easier and possibly at low cost. 

Furthermore the composition of this invention can be made available in 
powder type for preparing a defined amount of solution. It provides the 
conveniences in transportation, handling and storage. 
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WHAT IS CLAIMED IS : 

1. A composition for chemical cleaning and/or etching Si02. SiNx, 
Al and Al alloy in the manufacturing process of electronic displays, 
quartz devices, semiconductor wafers, which comprises; 

5 a) 0.1-^50 wt% of fluoride(s), based on the total composition weight, and 

b) 0.8 — 40 wt% of at least one selected from the group consisting of 
sulfonic acid, sulfonate(s) and persulfate(s), based on the total 
composition weight 

c) optionally 0.01 — 10 wt% of inhibitor and/or 0.5— 20wt % of reaction 
10 accelerator, 

wherein sulfonic acid or sulfonate(s) is selected as component b), 0.2—40 
wt% of cdcohol and/or 0.2— 40wt% of persulfateare are added, and 
wherein persulfate(s) is selected as component b), 0.01 — 10wt% of 
surfactant is added. 

15 

2. The composition of clam 1, wherein the composition comprises; 

a) 0.4 — 12 wt% of fluoride(s), based on the total composition weight, and 

b) 6—18 wt% of at least one selected from the group consisting of 
sulfonic acid, sulfonate(s) and persulfate(s), based on the total 

20 composition weight 

c) optionally, 0.1 — 3 wt% of inhibitor and/or 1 — 10 wt% of reaction 
accelerator, 

wherein sulfonic acid or sulfonate(s) is selected as component b), 3—10 
wt% of alcohol and/or 2—15 wt% of persvilfateare are added, and 
25 wherein persulfate(s) is selected as component b), 0.1— 3wt% of 
surfactant is added. 

3. The composition of claim 1. wherein the fluoride(s) is at least 
one selected from the group consisting of ammonium bifluoride 

30 (NH4HF2). anmnonium fluoride (NH4F), sodium bifluoride (NaHFa), sodium 
fluoride (NaF). potassium bifluoride (KHF2), potassium fluoride (KF), 
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barium fluoride (BaFa), ammonium fluoborate (NH4BF4) 

4. The composition of claim 1, wherein the sulfonic acid or 
sulfonate(s) is at least one selected from the group consisting of 
5 sulfamic acid (NH2SO3H). sulfosalicylic acid dehydrate 
(H03SC6H3(OH)COOH • 2H2O), ammonium sulfamate (NH4SO3NH2), 
sulfonyl amid ((NH2)C6H4S02), sodium sulfosalicylate 

' (Na03SC6H3(OH)COOH • 2H2O) 

10 5. The composition of claim 1, wherein the persulfate(s) is at 

least one selected from the group consisting of sodium persulfate 
(Na2S208). ammonium persulfate ((NH4)2S208), potassium persulfate 
(K2S2O8) 

15 6. The composition of claim 1, wherein the alcohol is selected 

from the group of chemical formula CnH2n+iOH(C:^6). 

7. The composition of claim 6, wherein the alcohol is isopropyl 

alcohol. 

20 

8. The composition of claim 1, wherein the inhibitor is at least 
one selected from the group consisting of amine(s) and amide(s) 

9. The composition of claim 1, wherein the reaction accelerator is 
25 at least one selected from the group consisting of sulfuric acid, 

phosphoric acid and acetic acid. 

10. A composition for cleaning and etching Si substrate in the 
fabricating process of single crystal silicon and wafer, which comprises; 
30 a) nitrate(s), and 
b) fluoride(s), 
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c) optionally at least one selected from the group consisting of reaction 
accelerators, surfactants, 

wherein the weight ratio of nitrate(s) to fluoride(s) is in the range of 1^9 
^9*1 and the concentration of reaction accelerators is the range of 30— 
5 90 %. 

11. The composition of claim 10, wherein the weight ratio of 
nitrate(s) to fluoride(s) is in the range of 3:7-^7:3 and the concentration 
of reaction accelerators is the range of 40 --70 %. 

10 

12. The composition of claim 10, wherein the nitrate(s) is at least 
one selected from the group consisting of sodium nitrate (NaNOa), 
ammonium nitrate (NH4NO3), potassium nitrate (KNO3) and barium 
nitrate (BaNOa) 

15 

13. The composition of claim 10, wherein the fluoride(s) is at 
least one selected from the group consisting of ammonium bifluoride 
(NH4HF2), ammonium fluoride (NH4F). sodium bifluoride (NaHF2), sodium 
fluoride (NaF), potassium bifluoride (KHF2). potassiiim fluoride (KF), 

20 baritim fluoride (BaF2) and ammonium fluoborate (NH4BF4) 

14. The composition of claim 10, wherein the reaction accelerators 
is at least one selected from the group consisting of sulfuric acid, 
phosphoric acid, mixed solution of sulfuric acid and phosphoric acid. 

25 

15. The composition of claim 10, wherein the surfactants is 
fluorocarbon surfactant. 

16. A composition for etching the crystal glass, which comprises; 
30 a) fluoride(s), and 

b) oxalic acid and/or oxalate(s) 
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c) optionally, at least one selected from the group consisting of sulfuric 
acid, phosphoric acid, and/or nnixed acid of sulfuric acid and phosphoric 
acid, wherein the weight ratio of fluoride(s) to oxalate(s) is in the range 
of 1:9 — 9^1, and the concentration of sulfuric acid, phosphoric acid, and/or 
5 mixed acid of sulfuric and phosphoric acid is the range of 30-^90 %. 

17. The composition of claim 16, wherein the weight ratio of 
fluorid©<s) to oxalate(s) is in the range of 3:7-^7:3, and the concentration 
of sulfuric acid, phosphoric acid, and/or mixed acid of sulfuric 

10 acid/phosphoric acid is in the range of 40—70 %. 

18. The composition of claim 16, wherein the fluoride(s) is at 
least one selected from the group consisting of ammonium bichloride 
(AH4AF2). ammonium fluoride (AH4F), sodium bichloride (Nehf 2), sodium 

15 fluoride (Oaf), potassium bichloride (UHF2), potassium fluoride (AF), 
barium fluoride (Oafa) and animonium fluoborate (NH4BF4) 

19. The composition of claim 16, wherein the oxalic acid and/or 
oxalate(s) is at least one selected from the group consisting of sodium 

20 oxalate (Na2(COO)2), ammoniiim oxalate monohydrate ((KH4)2(COO)2 • 
H2O), potassium oxalate monohydrate (K2(COO)2 • H2O) and potassium 
trihydrogen dioxalate dehydrate (KH3.(C204)2 • 2H2O) 
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